There is very often a great gap between the performance of oral drug delivery systems in vitro and in vivo. During the last decade modern high resolution and/or real time imaging techniques like Magnetic Marker Monitoring (MMM) [1] or Magnetic Resonance Imaging (MRI) [2, 3] have provided new insights into the in vivo performance of drug delivery systems and their interaction with the physiology of the gastrointestinal tract. The physiological conditions for drug absorption along the gastrointestinal tract are far from being constant. This applies to the expression of transport proteins and metabolizing enzymes as well as for the luminal conditions [3, 4] . Accordingly, gastrointestinal passage of a drug delivery system plays a crucial role for drug absorption. Gastrointestinal transit is also not a constant process. It is strongly controlled by feedback mechanisms that involve neuronal and hormonal signal pathways. In contrast to widespread assumption, transit times through all gastrointestinal organs, i. e. stomach, small intestine and colon, are highly variable. Gastric residence times are in general dependent on the energy content of the gastric filling. The rate of gastric emptying under fed conditions is controlled by the energy content of the meal, the energy requirement of the body and feedback mechanisms like the ileal brake mechanism. Furthermore, the rate of gastric emptying under fed conditions is also influenced by particle size. As a consequence, the emptying of drug substances from the digesting stomach is dependent on three main factors, the gastric emptying rate of the meal, the intragastric distribution of the drug and the particle size of the formulation. Examples for the in vivo behavior of different oral controlled release systems and resulting drug plasma concentration profiles will be shown and discussed.
